Selective Lutheran glycoprotein gene expression at the blood-brain barrier in normal brain and in human brain tumors.
The Lutheran (LU) glycoprotein was shown to be a specific marker of brain capillary endothelium, which forms the blood-brain barrier (BBB) in vivo. A 1.5 kb partial cDNA encoding the bovine LU was isolated from a bovine brain capillary cDNA library. Sequence analysis showed that the bovine and human LU had a 75% and 79% identity in the amino acid and nucleotide sequences, respectively. Northern blot analysis demonstrated a very high level of gene expression of the LU transcript in freshly isolated bovine brain capillaries, but no measurable LU mRNA in whole bovine brain. The high level of LU gene expression was maintained when bovine brain capillary endothelium was grown in tissue culture. Because many BBB specific genes are downregulated in tissue culture and in brain tumors, the expression of the LU mRNA and immunoactive LU protein was investigated in primary and metastatic human brain tumors. Immunocytochemistry of fresh frozen human brain and human brain tumors showed abundant immunostaining of brain capillary endothelium. Northern blot analysis showed the presence of LU transcripts in a panel of primary and metastatic human brain tumors. These studies demonstrated that the LU glycoprotein was a novel new marker of the BBB, and unlike other BBB specific genes, there was a persistent gene expression of the LU glycoprotein both in brain capillary endothelial cells grown in culture and in the endothelium of capillaries perfusing human brain cancer.